1. Introduction. Let F q be the finite field of order q, where q is an arbitrary prime power, and let F * q denote the set of nonzero elements of F q . We define c = c These exponential sums arise, for instance, in the analysis of a new method for pseudorandom number generation, the so-called explicit inversive congruential method, which will be described in Section 4. In Section 2 we will deduce an upper bound for the exponential sums E(χ; d, e) from the Bombieri-Weil bound. The corresponding incomplete exponential sums will be treated in the wider context of exponential sums with rational functions in their arguments. The average values (in the meansquare sense) of the complete and incomplete exponential sums will be calculated and lower bounds for the exponential sums will be derived in Section 3. The applications of our results to the analysis of pseudorandom numbers generated by the explicit inversive congruential method will be presented in Section 4.
Upper bounds for the exponential sums.
We use the BombieriWeil bound (see [1] 
, and s * = s + 1 and δ = 0 otherwise.
On the basis of this result, we can now establish an upper bound for the exponential sums E(χ; d, e) under conditions that prevent these sums from being trivial. 
where Q/R is the rational function over F q given by
We claim that Q/R is not of the form 
P r o o f. We can assume that deg(Q) < p, deg(R) < p, and p ≥ 5, since the result is trivial otherwise. If S N is the exponential sum in the theorem, then
since the sum over r is equal to 1 for 0 ≤ n ≤ N − 1 and equal to 0 for N ≤ n ≤ p − 1. By rearranging terms, we get
and so
For fixed u ∈ F p we consider the rational function
We want to prove that Q u /R is not of the form
, and so Q = 0 implies that 
P r o o f. With e = (e 1 , . . . , e s ) we get
where we used the orthogonality relations for additive characters in the penultimate step. . Now an application of Theorem 1 (with s = 2) implies that |E(χ; d, e)| ≤ 2q
which contradicts Theorem 3 (with s = 2 and k = 1). 
where we used again the orthogonality relations for additive characters in the penultimate step. 
where we used once more the orthogonality relations for additive characters.
Corollary 5. Let p be a prime, 1 ≤ N < p, and e = (e 1 , e 2 ) ∈ F 2 p with e 1 = e 2 . Let χ be a nontrivial additive character of F p , let
Then there exist more than
. Now an application of Corollary 1 (with s = 2) implies that
which contradicts Theorem 5.
Applications to pseudorandom numbers.
In Niederreiter [6] , [7] the following explicit inversive congruential method for generating parallel streams of uniform pseudorandom numbers was introduced on the basis of an earlier proposal of explicit inversive methods for pseudorandom number generation by Eichenauer-Herrmann [3] . Let p be a prime, let a 1 
n /p for 1 ≤ j ≤ s and n ≥ 0. Then the sequences (x (j) n ) n≥0 , 1 ≤ j ≤ s, can be viewed as s parallel streams of pseudorandom numbers in the interval [0, 1). The statistical independence of these streams, which is of crucial importance for stochastic simulations, can be assessed by the discrepancy of the s-tuples
where the supremum is extended over all subintervals J of [0, 1) 
It should be observed that upper bounds of the same form can also be derived from Theorem 1, Corollary 1, and [5, Corollary 3.11] . In this section, lower bounds for the discrepancies D h=(1, 1, 0 Finally, the statistical independence of successive pseudorandom numbers within one stream will be assessed by the discrepancy of the s-tuples 
